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DETAILED ACTION 

Claim Objections 

1. Claims 4-5, 14 and 17 are objected to because of the following informalities: Claim 4 recites 
"fluorine-base acid," this should be "fluorine-based acid." Claims 5 and 17 use the term "including" 
in the phrase, " ...wherein said chemical diffusion layer including a second chemical material." This 
should be "includes." Claim 14 includes extra characters ("F") at the end of lines 3 and 4. These 
should be removed. Appropriate correction is required. 

Claim Rejections - 35 USC§ 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

3. Claims 4 and 13 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distincdy claim the subject matter which applicant regards as the 
invention 

Claim 4 is indefinite due to the use of the term "fluorine-base acid," it is unclear what the 
scope of "fluorine-base acid" is. 

Claim 13 is indefinite in reciting, ". . .baking process lasts' about 50 degrees centigrade to 
200 degrees centigrade." It appears a temperature range is being claimed and should be recited as 
such using appropriate language. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entided to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in 
this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Saito ('832). 

Saito ('832) teaches a method of manufacturing a semiconductor device with a fine pattern 
formed thereon. The method begins with a step of forming a resist pattern on a semiconductor 
substrate from a chemically amplified photoresist, by irradiation with a KrF laser, and then forming 
an organic film layer, which produces acid on exposure to light, on the semiconductor substrate 
including the photoresist layer. (See, col. 6, 19-23). The method includes a second exposure step, 
which is followed by a heat treatment that causes the acid produced in the organic film, during the 
second exposure step, to diffuse into the chemically amplified resist patterns, and form a soluble 
layer. (See, col. 6, 24-28 and 32-46). Then, the organic film and the solubilized layer are removed by 
an alkaline developer, resulting in shrinkage of the resist patterns that were in contact with the 
exposed portions of the organic film. (See, col. 6, 47-50 and 56-60). 

These teachings in Saito ('832) meet the limitations of claims 1 and 7-8, where a substrate is 
provided on which a photoresist layer is formed and then exposed to form two photoresist regions. 
Then a chemical diffusion layer is formed. Next, the entire substrate including the photoresist layer 
and the chemical diffusion layer is baked. During the baking process the chemical material of the 
second photoresist region and the chemical material of the chemical diffusion layer react with the 
chemical material of the first photoresist region. After the baking process a developing step takes 
place, which results in the line width of the first photoresist region shrinking. Although the steps of 
the method of claim 14 are recited in an order that is different from claim 1, claim 14 uses the open- 
ended language "comprising;" therefore, the steps do not have to occur in the order recited and the 
limitations of claims 14 and 18-19 are also taught by the disclosures in Saito ('832). 
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The heat treatment disclosed in Saito ('832) is conducted between 60°C-140°C, for 1-3 
minutes, which is within the temperature and time ranges recited in claims 1 1 and 13. (See, col. 6, 
39-46). Saito ('832) also teaches that if the temperature or the time of the heat treatment is increased 
the amount of resist pattern dissolved during the development step is also increased, resulting in 
shrinkage of the line width. (See, col. 6, 39-46). This disclosure teaches the limitations of claims 9 
and 20, where the shrinking line width of the first photoresist region depends on the diffusive rate 
of the first chemical material. (See, col.6 39-46). Moreover, the disclosure meets the limitations 
recited in claims 10 and 12, where the shrinking line width of the first photoresist region can be 
controlled by either the time for baking or by the temperature of the baking process, (See, col.6, 39- 
46). 

Saito ('832) also discloses the organic layer formed on the substrate after the photoresist 
layer is formed and exposed is a polymer with an acidic component added to it. (See col. 6, 66-col. 7, 
2). This disclosure meets the limitation of claims 5 and 17, where the chemical diffusion layer 
includes a second chemical material. Saito ('832) also discloses acidic components including 
photosensitive acid generators such as trifluoro-methane sulfonate that can be included in the 
organic layer. (See col.7, 17-24). The limitation of claim 6 recites the second chemical material of 
the chemical diffusion layer and the first chemical material, included in the second photoresist 
region, are the same. Therefore, the example acidic components (See, col.7, 17-24) listed in Saito 
( c 832) meet the limitations of claims 2 and 16, which recite the second photoresist region includes a 
first chemical material. Moreover, the acidic components listed in Saito ('832) also' teach the 
limitations of claims 3 and 4, which recite the first chemical material is an acid-based and more 
specifically a fluorine-based acid material. (See, col.7, 17-24). 
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Claim 1 5 recites the chemical diffusion layer that is formed on the photoresist layer is 
transparent. Although Saito ('832) does not disclose the organic film layer, formed on the 
photoresist layer is transparent, it is inherent that the layer is transparent since the exposure of the 
underlying layer occurs through the chemical diffusion layer. 

Saito ('832) teaches every limitation of claims 1-20. 

Claim Rejections -35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) 
are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

8. Claims 14-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Saito ('832) in 
view of Wheeler ('525). 

Saito ('832) is relied upon as discussed in the rejections of claims 1-20 under 35 USC 102 (b) 
set forth above in paragraph 6. Saito ('832) fails to disclose a method where the photoresist is 
contacted with a chemical diffusion layer before the resist layer is exposed to radiation and 



Application/Control Number: 10/717,603 Page 6 

Art Unit: 1756 

patterned, which is inferred by claim 14 although the claim language does not recite this ordering. 
However, a method teaching such an order is disclosed in Wheeler ('525). 

Wheeler ( c 525) teaches a thin layer imaging process for microlithography, which begins with 
a step of coating a substrate with a layer of resist material that contains a photo acid generator or a 
photo acid precursor that can generate a photo acid when exposed to light, (See, col.5, 47-52 and 
Fig. 1). In the next step of the process the resist material is soft baked to remove residual solvent 
and is exposed to silicon containing environment whereby a layer of silylated resist material is 
formed. (See, col.6, 23-27 and Fig.2). The silylated resist material is then patterned by passing light 
through the openings in the mask onto the silylated resist material. (See, col. 6, 51-57 and Fig. 3). 
Next the entire structure is subjected to a post exposure vacuum bake at a temperature of about 
120°C, which leaves a resist surface that is composed of silylated and unsilylated regions. (See col. 7, 
10-17 and Fig. 4). Then the resist material is etched by a conventional etching step such as an 
Oxygen plasma etch. (See, col.6, 21-26). 

The silylation steps disclosed in Wheeler ('525) meet the limitations of claim 14, where a 
chemical diffusion layer is formed on a substrate, over a layer of photoresist formed on the 
substrate. Then the substrate including the photoresist layer is exposed through the chemical 
diffusion layer to form first and second photoresist regions. Next the substrate including the 
exposed photoresist layer and the chemical diffusion layer is baked and developed. 

Although, neither Saito ('832) nor Wheeler ('525) disclose the film layer, formed over the 
photoresist layer is transparent, it is inherent the layer is transparent since exposure of the underlying 
layer occurs through this chemical diffusion layer. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to combine the teachings of Saito ('832) with the teachings of Wheeler ('525) in order to 
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achieve a lithographic method capable of producing submicron features, because Wheeler teaches 
that contacting a layer of photoresist with a silicon environment before exposing the photoresist to 
form patterns, creates areas in the resist material that are more easily removed because they are 
diffused with a material layer that decreases etch resistance or increases solubility in developer, 
resulting in a reduced line width of the photoresist regions after development. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Caleen O. Sullivan whose telephone number is 571-272-6569. The examiner 
can normally be reached Monday-Friday, 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Mark Huff can be reached on 571-272-1385. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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